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ABSTRACT 
Although the history of Hong Kong ISP industry is short, the growth is 
remarkable. This is mainly attributable to the growing Internet market and the low 
entry barrier. In fact, the industry changed in such a way that the industry players, 
starting as Internet access provider ("IAP") before 1995, now become Internet 
services provider ("ISP"), which also provide other value-added services using 
Internet as a communication platform. With fierce competition in the industry, ISPs 
adopt strategies that gain competitive advantage. These strategies kick out some of the 
small industry players and raise the barrier to entry in general. A few firms fully 
explore the advantages of economies of scale and scope, and occupy the Internet 
access market, and some of the value-added market, leaving a niche market to the 
small players. Thus, in the future, due to the inherent characteristics of the Internet 
industry, it is expected that disintegration will occur so that IAPs will appear again, 
and ISPs will be focusing in providing all kinds of services other than Internet access, 
and will be using Internet as a communication platform. Integration of ISP industry 
and the content provider industry will also be foreseen. Due to economies of scale and 
scope, IAPs will be large companies, whereas ISPs can be large or small. To survive, 
these small ISPs need to be creative, concentrated and specialized. In the end, the 
number of industry players will drastically decrease and a reasonable profit margin be 
maintained. 
iii 
TABLE OF CONTENTS 
ABSTRACT ii 
TABLE OF CONTENTS iii 
LIST OF FIGURES vi 
LIST OF TABLES vii 
ACKNOWLEDGEMENTS viii 
Chapter 
I. INTRODUCTION 1 
The Wave of Internet 1 
A Platform for Worldwide Communications 1 
Fierce Competition of ISP Industry in Hong Kong 2 
II. OBJECTIVES OF THE STUDY 4 
III. METHODOLOGY 5 
Structure of Study 5 
Literature Review and Interviews 6 
Model Analysis 7 
IV. THE INTERNET g 
Definition g 
A Brief History g 
Who Manages the Internet 10 
Utilities of the Internet 11 
Remote Access 11 
Interpersonal Communications 11 
Information Gathering 12 
Commercial Operations 12 
Others 13 
How to Connect to the Internet - the Topology 13 
iv 
IV. THE INTERNET (cont'd) 
How Information is Moved Over the Internet 14 
Packet Switched Network 15 
The Internet Protocol (“IP”) 15 
V. The ISP INDUSTRY IN HONG KONG 18 
Definition 18 
Services of ISP 18 
Internet Access 18 
Value-added Services 19 
WEB hosting 19 
Facilities management (Server hosting) 19 
System design and integration 20 
WEB page design 20 
Operation of ISP 20 
ISP Access to the Internet Backbone 20 
Common Ways of Access to ISP 22 
Leased line Internet connections 23 
Dialup IP connections 24 
Cyber Map of Hong Kong 24 
Hong Kong Internet eXchange ("HKIX") 25 
The Value Chain - Role of ISP 27 
Cost Structure o f ISP 28 
Capital Cost 28 
Operating Cost 29 
VI. ISP - INDUSTRY LEVEL 31 
The Past and Present of the ISP Industry in Hong Kong 31 
The History 31 
The Technology 34 
The Government 35 
The Five Forces 37 
Entry barrier 37 
Internal rivalry 39 
Substitutes 41 
Supplier power 42 
Buyer power 43 
The Demand 44 
Competition and Profitability 45 
V 
VI. ISP - INDUSTRY LEVEL (cont'd) 
Future Projection of the ISP Industry in Hong Kong 46 
The Technology 46 
The Government 47 
The Five Forces 48 
Entry barrier 4g 
Internal rivalry 49 
Substitutes 50 
Supplier power 50 
Buyer power 52 
The Demand 52 
Competition and Profitability 52 
VII. HONG KONG ISP - FIRM LEVEL 54 
Value-added Analysis 54 
Cost Structure 55 
Cost Drivers 55 
Economies of scale 55 
Learning curve 5^ 
Economies of scope 57 
Benefit Drivers 57 
Ease of connection 57 
Traffic speed 58 
Customer services 39 
Hyperlinks and contents 59 
Internet based services 59 
Extensive sales network 5Q 
Seller's reputation 60 
Large installed base 61 
Tailor-made services 61 
Strategies 62 
Wholesaling ofBandwidth 62 
Focusing on Household Market 63 
Focusing on Corporate Customers 57 
Concentrating on Value-added Services 68 
Integration and Alliances 70 




LIST OF FIGURES 
4.1 Topology of the Internet 14 
4.2 IP Address Principle 16 
5.1 Establishment of an International Link 22 
to Access to the Internet Backbone 
5.2 Piggy-backing ISPs 22 
5.3 Leased Line Connection 23 
5.4 Dialup IP Connection 24 
5.5 Cyber Map of Hong Kong 26 
5.6 Intra-Hongkong Traffic via HKIX 27 
5.7 Horizontal Segments ofDigital Media 28 
6.1 No. ofLicensed ISPs 40 
6.2 Internet Traffic Volume (Customer Access via PSTN) 44 
v i i 
LIST OF TABLES 
6.1 Five-forces Analysis of the ISP Industry in Hong Kong 45 
6.2 Future Projection of Five-forces Analysis of ISP 53 
Industry in Hong Kong 
7.1 Comparison ofMonthly Rental ofIPLC 56 
vi i i 
ADKNOWLEDGEMENTS 
We wish to express our gratitude towards Mr. Cheng Che-Hoo (Head, Data 
Communications & Network Section, Information Technology Service Unit, The 
Chinese University of Hong Kong) and Mr. Abel Law (President, I-Wave Ltd.) for 
their information and advise about the development and competition of the ISP 
industry in Hong Kong, without which we are sure that our project can only be 
completed with great difficulty. 
We are also most grateful to Mr. Alex Chan for his explanations on all the 





The Wave of Internet 
The Internet, as evolved from military usage in the late sixties, started to be 
used to provide general services in the mid-eighties as NSFNET. During these years, 
the growth of the Internet was tremendous - from 1985 to December 1994, the Internet 
grew from about 200 networks to well over 45,000 and from 1,000 hosts (end-user 
computers) to over four million^ The Internet has become a enormous computer 
network for the transmission of digitized data, which comes from various categories 
including education, business, politics, entertainment etc. No matter what purposes it 
is used for, the fundamental role of the Internet, however, is as a communication tool. 
A Platform for Worldwide Communications 
The technological advance in microelectronics and computers, has an 
overwhelmingly impact on the structure of the several industries that tie with our daily 
lives: telecommunication, publishing, and broadcasting. The digital takeover of 
communication and information facilitates different media forms to interchange and 
interconnect. In this respect, convergence will be the final outcome. Although most 
‘ J e f f r e y K. MacKie-Mason and Hal R. Varian "Economic FAQs About the Internet" June 1995, 
available on the Internet at http://www.press.umich.edu/jep/works/FAQs.html 
2 
people expect that the convergence would lead to one vertically-integrated monopoly, 
cheap and abundant processing power would foster disintegration and specialization 
along the communication value chain. It has been said that this converged digital 
media, in which Internet is a common platform, is composed of five distinct layers, 
viz. Content, Packaging, Transmission, Intelligence and Terminal� . The Internet 
Service Providers ("ISP") are in fact business entities mainly in the second layer. The 
number of ISPs rocketed from mid eighties, and the sizes of the myriad ISPs varied, 
yet the competition between the ISPs is fierce. 
Fierce Competition of ISP Industry in Hong Kong 
Not until 1995 did Internet arrive in Hong Kong. Although the history of the 
Internet in Hong Kong is only about three years, the growth is remarkable. Up to the 
end of 1997, there has already been more than 120 licensed ISPs in Hong Kong, and 
the number of customers reached 350,00Q3. The growth was large, yet the competition 
was also keen. With the low setup costs and minimal entry barriers, the number of ISP 
seems to be growing, and the product and services provided seem to be homogeneous, 
which give pre-requisite conditions of a perfectly competitive market structure. 
However, given that minimum efficient scale is large relative to the small size of 
Hong Kong market, the number of ISP to survive may be limited. Moreover, the 
2 Bane, P.W., Bradley, S.P., Collins, D.J., "Winners and Losers: Industry Structure in the Converging 
World of Telecommunications, Computing, and Entertainment." Available on the Internet at: 
www.hbs.edu/mis/multimedia/link/p_winners_losers.html. (March 1995) 
3 Mueller, Milton. Telecom Policy and Digital Convergence. Hong Kong: City University of Hong 
Kong Press, 1997, p . l I4 . 
^ J 
switching costs of users from one ISP to another may not be as low as commonly 
perceived. 
Besides the current prevailing dial-up access to the Internet, advancement in 
telecommunication technology has shed green light on the merging of the 
telecommunications and broadcasting industries by using multi-media technology, 
which may have an implication to the market structure of this industry. Obviously 
regulatory environment is another important aspect to be considered. 
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CHAPTER II 
OBJECTIVES OF THE STUDY 
The general objective of this study is to examine the industry evolution of 
Internet Service Provider ("ISP") in Hong Kong. Since the Internet is a global 
communication media, the changing global Internet market will have a profound 
effect on the ISP industry evolution. However, attention will also be given to the local 
regulatory environment and demand characteristics. Specific objectives includes: 
i) To understand and to project the market structure and profitability of the 
ISP industry in Hong Kong; 




Structure of Study 
The industry evolution of ISP will be examined based on the study of market 
structure of the Internet industry. Particular attention will be placed on the trend of 
"Digital Convergence" in the telecommunications industry. In the analysis, the past 
and the present market structure of the Internet industry in Hong Kong will be 
examined. Focus will be given to the following areas: 
i) technological development, including the advancement of microcomputer 
and information technology; 
ii) the relationship between the technology development and innovation of 
product and services provided in the Internet; 
iii) the role of ISP in the Internet industry; 
iv) the regulatory environment of the telecommunication industry, in 
particular the Internet industry; 
v) the cost structure of an ISP; 
vi) the competition of the ISP industry; and 
vii) the demand of Internet usage. 
6 
Based on the analysis of the past and present ISP industry, the future ISP 
industry evolution will be projected by analyzing the probable future technology and 
regulatory environment, the future development of the Internet, the subsequent cost 
structure of an ISP and the competition of the ISP industry. 
After analyzing the industry structure and competition, examination of the 
existing and possible strategies of the ISPs will be carried out from value-adding 
perspective. By taking strategies that can gain competitive advantage, survival in the 
industry or outperforming the competitors can be achieved. 
Literature Review and Interviews 
To analyze the issue, collection of related and useful data is of vital 
importance. The data collection process will mainly consists of two steps: literature 
review and interviews. 
The literature review for this study will be mainly carried out in following 
areas: 
i) the history and projection of the technological development of the 
telecommunication industry; 
ii) the history of and competition in the Internet market; 
iii) the regulatory environment. 
Besides literature review, additional information will be mainly collected 
through interviews with personnel of ISP, HKIX, and computer/IT experts so that a 
detailed understanding of the operation of local ISPs, the cost structure and demand of 
the Internet, and the current strategies oflocal ISPs can be obtained. 
7 
Model Analysis 
The analysis of the ISP industry will be mainly based on the Five Forces 
Model as proposed by Michael Porter^. Besides the five forces, factors pertaining to 
the technological development, regulatory environment and the demand will also 
examined. 
For strategies consideration, value-added analysis will be carried out. The 
value chain of the Internet industry will first be studied and the role of ISP will then 
be identified. Based on the principle of competitive advantage, strategies to increase 
the total value will be explored^ 
4 Porter, M., Competitive Strategy. New York: Free Press, 1980. 






In simple terms, the Internet is a global network that uses a common language 
(or protocol) for interoperation between computer networks that use a variety of 
protocols?. 
A Brief History 
The Internet is a product of the American, partly planned and partly 
unexpected. 
In the late sixties, the Advanced Research Projects Administration ("ARPA"), 
g 
a division of the U.S. Defense Department, developed the ARPANET to connect 
6 On October 24, 1995, the Federal Networking Council (FNC) passed a resolution defining the term 
Internet, which is quoted as follows: "The Federal Networking Council (FNC) agrees that the 
following language reflects our definition of the term "Internet". "Internet" refers to the global 
information system that ~ (i) is logically linked together by a globally unique address space based on 
the Internet Protocol (IP) or its subsequent extensions/follow-ons; (ii) is able to support 
communications using the Transmission Control Protocol/Internet Protocol (TCP/IP) suite or its 
subsequent extensions/follow-ons, and/or other IP-compatible protocols; and (iii) provides, uses or 
makes accessible, either publicly or privately, high level services layered on the communications and 
related infrastructure described herein." (http://www.fnc.gov/lntemet_res.html) 
7 Protocols refer to rules or standards of communication. 
8 ARPANET refers to the network o fARPA. 
9 
computers over a shared network. The original purpose of ARPANET was to carry 
command and control information during a nuclear "event", but the undertaking soon 
became a research project without a specific application. 
The APRANET was intended to provide communication between computers 
in a way that permitted a very wide range of interactions: remote login access to 
distant computers, sharing of files and other resources, and the use of intersite 
electronic mail. The focus o f the research was that any user or program on any o f the 
networked computers would be able to access and make use of the program or 
resource on any other computers, without the need of prior modification. 
To accomplish the interconnectivity, in mid-seventies, researchers came up 
with a common computer language that could be adopted by different manufacturers' 
networking protocols, data lines, hardware, etc., which was called Transmission 
Control Protocol/Internet Protocol ("TCP/IP"). 
In the mid-eighties, the National Science Foundation in Washington, DC 
("NSF") wanted to proliferate the technology to lots of universities and began to put 
money into the network. In the late eighties, NSF began constructing the NSFNET^ in 
order to provide connectivity to its supercomputer centres, and to provide other 
general services. The NSFNET adopted the TCP/IP protocol and provided a high-
speed backbone for the developing Internet. The supercomputer centres then in turn 
interconnected with autonomously administered wide-area networks serving different 
communities of researchers and with campus networks. 
9 NSFNET refers the network o fNSF . 
10 
In this way, the Internet started growing all over the world, to Europe, 
Australia, Canada, South America, and beyond. Whereas a broader range of non-
government organizations support has increased, the US government funding for the 
Internet is going to decrease. The Internet is in the process of changing from a 
government sponsored service with a user community consisted of academics, 
researchers and a small number of commercial organizations, into a self-supporting, 
marketplace-driven environment. 
Who manages the Internet 
The short answer is "no one". The Internet is a loose amalgamation of 
computer networks run by many different organizations in different countries. 
However, the Internet Architecture Board ("IAB")'^ founded in the early eighties, 
oversees the architecture and receives reports from the Internet Engineering Task 
Force ( “ IETF ” ) "�which became a major international standards-making body, and 
the Internet Research Task Force ("IRTF")'^, which consisted of researcher looking 
into the future of the Internet. In June 1992, the IAB, the IETF and the IRTF were 
moved into the Internet Society, a non-profit international organization. The Internet 
Society raises money through voluntary membership dues, with the funds collected 
providing for a few full-time people to spread the knowledge of the Internet's growth. 
'° Details available at http://www.iab.org/. 
“ D e t a i l s available at http://www.ietf.org/. 
12 Details available at http://www.irtf.org/. 
11 
Utilities of the Internet 
Remote Access 
If your computer is connected to the Internet, you can (in general) log onto it 
remotely from another Internet location. This is called "telnet" or "rlogin". 
Interpersonal Communications 
The most popular tool on the Internet is Email. It's just like writing a letter and 
taking it to the post office. However, the mail is in the form of electrons stream 
sending over the copper wires (or optical fiber mostly indeed). No stamps are required 
and yet the mail can reach any part of the world in no more than 3-4 minutes. 
Another tool ofcommunication is Usenet, which is a discussion area, in which 
there are about 10,000 sections called newsgroups, each of them covering a different 
subject. Through the Internet, people can post their articles or reply to the authors 
through email. This is in fact like an interactive newspaper. 
The Internet Relay Chat ("IRC") is similar to Usenet, in which there are 
channels covering different subjects. Different from Usenet, people "talk" over the 
channels using their keyboard and receive instant reply. 
Even more direct than IRC, people can hear and watch each other through the 
Internet. Since information, however it be text, sound or even video, can be sent 
through the Internet, the Internet Phone can convert the voice and video of the sender 
to digital signal, send to the remote end, and convert it back to voice and video. 
12 
Information Gathering 
One of the great things about the Internet is the amount of information that is 
available. There are essentially three different ways to read stored information across 
the Internet: FTP, Gopher, and the World Wide Web ("WWW"). 
FTP, which stands for File Transfer Protocol, allows you to exchange 
computer files. There are many sites that allow anyone to read/copy files from them. 
A gopher server is essentially an ftp site organized in an easy to use menu. By 
moving arrows up, down, left and right, you can go through menus of information 
without having to worry about the Internet addresses for the computer on which the 
information is physically stored, or even the filename used to store it. 
More powerful than the gopher, the World Wide Web ("WWW") allows one 
to mix graphics, text, and even sound, music, or moving video on what appears to be 
one "page," or screen of information. By this multimedia, people can just click 
on an object to retrieve more information on it. 
Commercial Operations 
Since multimedia information can be sent through the Internet, commercial 
activities over the Internet are rocketing up. Promotional catalogs can be retrieved or 
even distributed to the Internet users, and transactions can be carried out through the 
Internet. Products able to be converted to digital signal, e.g. text, voice or songs and 
even video, can be delivered to the customers directly through the Internet. 
13 
Others 
In fact, the Internet now is becoming the platform of all kinds of 
communications, through which activities rely on traditional communication channel 
like press, radio, TV or even face to face discussions can be accomplished by the 
multimedia feature of the Internet. Myraids of utilities, including business, education, 
entertainment, etc. are found over the net. 
How to Connect to the Internet - the Topology 
The basic topology of the Internet can somewhat arbitrarily be divided into 
four levels in terms of the access nature, as shown in Figure 4.1: 
Level 1 - National Backbone 
Level 2 - Regional Networks 
Level 3 - Local Networks 
Level 4 - End Users Networks. 
The connection of networks on the Internet is called the Internet Cloud, in 
which the national backbones, e.g. NSFNET and others formed by private and 
government institutions such as Sprint, WilTel, AT&T and NASA, are the core 
structure. 
The regional network provides access to the Internet backbone for the local 
networks, which are the Internet Service Providers ("ISP"). End users can be a single 
PC or a LAN within a campus. More detailed description of ISPs and the connection 
between the end users to the ISPs will be described in Chapter Five. 
The Internet in the US is becoming less hierarchical and more interconnected. 
The separation between the backbone and the regional network layers are blurring, as 
14 
more regionals are connected directly to each other through network access points 
("NAPs"), and traffic passes through a chain of regionals without any backbone 
transport. 
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Figure 4.1 Topology of the Internet 
How information is Moved Over the Internet 
To facilitate the industry analysis, understanding of the operation of the 
Internet is essential. While technical details can be referred to other sources of 
materiali3, the principle is briefly described as follows. 
13 Krol, Ed. The Whole Internet: User's Guide & Catalog. O'Reilly & Associates, Inc., 1994. 
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Packet Switched Network 
The Internet is a network of "nodes", called routers, where bits are received 
and forwarded. When someone want to send information over the Internet, the 
information is divided into small units called packets, each of about 200 bytes on 
average. Each packet contains a "header" with information necessary for the delivery 
of the packet from the origination to destination. The packets are transmitted one by 
one into the network. The routers on the network, after receiving the packets, will 
examine the destination address and pass the packet along to another router, chosen by 
a route-fmding algorithm. Where the packets are transmitted depends on the situation 
of the network, which includes the configuration and traffic rates of the circuits. 
Different packets may go through different paths to the destination, and along 
the way packets may further be broken up into smaller packets, or reassembled into 
bigger ones. When the packets reached the destination host computer, all packets are 
then re-organised back into the correct sequence. It is obvious that the sequence of 
packets arriving at the destination would not follow that during transmission. 
The Internet Protocol ("IP") 
Where each packets are forwarded depends on the address attached to the 
packet as "header" as described in the previous section. The rules that govern how the 
Internet takes care of the address is the Internet Protocol ("IP"), which lay down the 
format o fhow to specify the address of each packet, i.e. IP address. On the other hand, 
each IP address represents a host computer on the Internet. Internet addresses consist 
of four numbers, each less than 256, in the form as: 
234.123.36.5 or 112.174.4.9, 
16 
and the principles of packet switching and IP address is shown in Figure 4.2. 
Since the IP address is the same as postal address, a central IP address 
allocation service is required to ensure that uniqueness is preserved. To increase 
efficiency, the actual assignment of the IP address is delegated by the Internet 
Assigned Numbers Authority ("IANA")'^ to regional registry. For Asia and Pacific 
regions, the Asia Pacific Network Information Council ("APNIC")^^ is responsible for 
the allocation 
" d a t a ^ ^ ^ A ^ ^ 
V , _ _ ^ t a ^ d a t a ! 
o 
^^-~~ ~ ~ ~ ^ 
^ ~ ~ ^ 乂 
From: 191.111.38.6 
, ^ ^ , 一 ^ To: 129.134.6.7 
lP P a c k e t ^ 
o 
Router 
0 ^ 0 
Figure 4.2 IP Address Principle 
14 "The Internet Assigned Numbers Authority (IANA) is the central coordinator for the assignment of 
unique parameter values for Intemet protocols. The IANA is chartered by the Internet Society 
(ISOC) and the Federal Network Council (FNC) to act as the clearinghouse to assign and 
coordinate the use ofnumerous Internet protocol parameters." quoted from the webpage o f I A N A -
http://www.isi.edu/div7/ianay'overview.html. 
15 APNIC is a non-profit organization responsible for the allocation ofparameters including the IP 
address in the Asia and Pacific regions, (http://www.apnic.net) 
17 
Although the total number of IP is very large, they are by no means unlimited. 
As a result, the accelerating growth of the Internet had made the possibility that the IP 
address would be used up. As a result, IAB asked a number of routing experts to form 
a task group to solve this problem. While solution is being worked out, intermediate 
measures, including modification of the existing IP address system, were proposed 
and under evaluation. 
18 
Chapter V 
THE ISP INDUSTRY IN HONG KONG 
Definition 
Internet Service Provider ("ISP") is a generic term used to denote an entity that 
provides either Internet access and/or Internet information services. As described in 
section "The History" of Chapter Six, the ISPs in Hong Kong provided mainly 
Internet access service in the early days, and they were just called Internet Access 
Providers ("IAP"). 
Services o f ISP 
The services provided by ISPs mainly consists of two categories, viz. Internet 
access and value-added services. 
Internet Access 
ISPs provide users access to the Internet, with associated services like WWW, 
e-mail, telnet, FTP, gopher, Usenet News, UNIX shell and any other services 
available on the Internet, as described in section "Utilities of the Internet" of Chapter 
Four. User can get access to the Internet through the ISP by establishing a connection 
between the user and the ISP, either through dialup facilities or leased line 
19 
connections. The method of access will be described in more details in section 
"Operation ofISP". 
Value-added Services 
Value-added services, nowadays, can be broadly sub-divided into two areas, 
viz. advertising and WEB services. 
ISPs offer advertising space of their homepages for users. The advertisements 
are usually in the form of banner, which are called banner-ad, or just a button or an 
animation icon. WEB services include WEB hosting or server hosting, facilities 
management and WEB page design: 
WEB hosting 
Users can place his/her homepages on the ISP's server, and DNS'^ domain 
name can be provided for the homepages. 
Facilities management (Server hosting) 
Users can place his/her homepages on his/her own servers, which are then 
placed in the ISP's premise. The servers will then be operated and maintained by the 
ISP so that the users need not to maintain their own IT staff and thus can reduce 
operating costs. 
16 DNS refers to Domain Name System, which is the resource naming system of the Internet. With a 
DNS domain name, the user's homepage is then made known to the Internet. 
2 0 
System design and integration 
Some ISPs provide expertise in computer system design so that they can set up 
LAN/WAN^^ systems for their clients together with Internet connectivity. This may 
cover only the purchase of hardware and software to even setting up the whole 
electronic commerce solution. 
WEB page design 
Professional services will be provided to the users on the graphic design of the 
homepages, and all the programming using HTML^^, CGI^^ and JAVA^^ etc. to 
achieve the correct look of them. 
Operation of ISP 
ISP Access to the Internet Backbone 
There are mainly two kinds of access to the Internet backbone by ISPs: 
i) Private leased international line 
ii) Piggy-back. 
The first kind of access involves the establishment of a communication link 
between local ISP and a foreign ISP, which may be regional or even national network 
17 LAN and WAN refer to Local Area Network and Wide Area Network respectively. 
18 
HTML refers to Hyper Text Markup Language, some useful information is available at 
http://uts.cc.utexas.edu/~avdu073/webtools.html. 
19 CGI refers to Common Gateway Interface, some useful information is available at 
http://hoohoo.ncsa.uiuc.edu/cgi/. 
2° JAVA is a programming language developed by Sun Microcomputer Inc., detailed information is 
available at http://java.sun.com/nav/whatis/. 
2 1 
service provider. As pointed out in section "The History" of Chapter Four, due to 
historical reason, the Internet infrastructure was mainly developed in the US. As a 
result, it is convenient to connect to a US ISP to get access to the Internet backbone^'. 
The connection method can be described in Figure 5.1. The international circuit will 
be established by reaching an agreement with the foreign ISP, who will lease a local 
private line to one of the gateways in US, and subscribe half the international private 
leased circuit ("IPLC") connected between the US telephone company and the Hong 
Kong Telecom International ( " H K T r f . The ISP in Hong Kong is also required to 
lease a local circuit connecting to the HKTI and the remaining half of the IPLC. The 
IPLC can take the form of submarine cable circuit, which consists of bundles of 
optical fibers, or satellite link. The latter is less common due to the limitation of 
bandwidth. 
The second of the access is in fact sharing the bandwidth of the international 
link established by other ISPs, which can be demonstrated in Figure 5.2, in which 
ISPs B &C, called the piggy-backing ISPs, do not have their own IPLCs and just 
share the bandwidth of the IPLC of ISP A. 
21 Besides the US Internet backbone, there are developments of regional backbone for intra-regional 
traffic, such as the A-bone, for Asia and Pacific regions. 
22 The Hong Kong Telecom International ("HKTI") is a subsidary of the Hong Kong Telecom Group, 
and is holding a franchise of all international telecommunication services of Hong Kong, which is 
to be expired by 2006. However, the expiry will be advanced to 2000 after the recent negotiation 
between the Hong Kong SAR government and HKTI. 
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Figure 5.2 Piggy-backing ISPs 
Common Ways of Access to ISP 
As described in the previous section, to provide Internet access, ISP must 
make itself connected to the Internet. For end-users, Internet access can then be 
achieved by establishing a connection with the ISP. To make the end-users known to 
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the Internet, ISP have to allocate an IP address to each end-user when he/she want to 
access to the Internet. As a result, depending on the number of customers an ISP has, 
the ISP needs to apply for a number of IP addresses from APNIC for allocation. 
Among various Internet access m e t h o d s � � � t h e r e ar  commonly two kinds of 
method for accessing to ISP in Hong Kong. 
Leased line internet connections 
This type of connection typically requires a dedicated point-to-point 
communication circuit, which is provided by private leased line of telephone 
company, from the user's computer or LAN server to the ISP. The configuration is 
shown in Figure 5.3. 
In this way, the Internet connection is permanent, and the user's computer 
forms part of the Internet with a permanent Internet address^^ allocated from the ISP. 
( ^ ^jjjj |j^jj^ 
PLC: Private leased line provided by telephone company 
Figure 5.3 Leased Line Connection 
23 Quarterman, John S., and Carl-Mitchell, Smoot The Internet Connection: System Connectivity and 
Configuration, Addison-Wesley Publishing Company, 1994. 
24 Details can be referenced to section "How information is moved over the Internet" of Chapter Four. 
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Dialup IP connections 
This types of connection is similar to the leased line connection except that the 
Internet connection is temporary, which is established by the user using modem dialup 
facility via the public telephone switched network, as shown in Figure 5.4. 
€ D d e m /^^^~^ \ 
•alup\ISP ) The Internet ) 
y 1 ^ 
Figure 5.4 Dialup IP Connection 
In this way, the user's computer forms part of the Internet when the connection 
with the ISP is established, and an IP address is assigned to the user's computer by the 
ISP. The IP address will be assigned each time when the connection to the ISP is 
established, and released for another user when the connection to the ISP is 
terminated. Thus, the IP address assigned each time when the dialup connection is 
established will most probably be different. 
Cyber Map of Hong Kong 
There are approximately 150 ISPs in Hong Kong, in which 20 have 
international leased lines to foreign ISPs. The Cyber Map of Hong Kong by March 98 
is outlined in Figure 5.5, in which only those ISPs with international lines and the 
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Hong Kong Internet Exchange ("HKIX") are shown. A list of the ISPs in Hong Kong 
and their date of registration is also shown in Appendix. 
Hong Kong Internet eXchange ("HKIX") 
The Internet is still quite US-centric, as can be found in the sections "The 
History" and "How to Connect to the Internet - the Topology" of Chapter Four. 
Although intra-regional network connections are gradually being set up, this only 
occurred in a limited extent in most parts of the Asia-Pacific region, and most of the 
ISPs in this region still choose to connect to the US backbone. This situation also 
occurred in Hong Kong in its early development of Internet. As a result, local traffic 
between ISPs in Hong Kong or between ISPs in the Asia-Pacific region has to route 
through US if there is no connections between these ISPs. 
To help the development of local high-speed connections, the Chinese 
University of Hong Kong ("CUHK"), making use of its own resources, set up a 
neutral and non-profit organisation, the Hong Kong Internet eXchange ("HKIX"), in 
April 1995 to provide an interconnection point for the routing of intra-Hong Kong 
traffic. The schematic diagram of the HKIX is shown in Figure 5.6. 
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Figure 5.6 Intra-Hongkong Traffic via HKIX 
The Value Chain - Role ofISP 
As suggested by Bane et aL, the digital media composes of five distinct 
horizontal segments, viz. content creation and production, service packaging, carriage, 
intelligence and terminal equipment, which can be shown in Figure 5.7^^ 
Internet being a platform of digital media, the ISPs in fact serve the packaging 
role. By means of telephone network (the transmission network in the middle 
segment), ISPs deliver the information on the Web sites hosted by them to the users. 
Of course, most of the time users access information of the outside world through the 
ISP. In this case, the ISP does not add any value to the information, but receive and 
send the information bits. 
25 Bane, P.W., Bradley, S.P., Collins, D.J., "Winners and Losers: Industry Structure in the Converging 
World of Telecommunications, Computing, and Entertainment." Available on the Internet at: 
www.hbs.edu/mis/multimedia/linky'p_winners_losers.html. (March 1995) 
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Content 
Products and services transmitted by the medium  
j  
Packa2in2 
The bundl ing of, or selecting f rom among, massive arrays of 
available content, and the addition of integrative and 








That which provides intell igence to the distribution system 
k  
Terminals 
Any of a variety of local devices employed to capture and 
display information 
Figure 5.7 Horizontal Segments of Digital Media 
Cost Structure o f ISP 
Capital Cost 
The capital cost of an ISP is mainly on the initial set up for the purchase of 
computer and communication hardware and software and the associated facilities, 
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including UPS^^ and air-conditioning systems. For the hardware, including terminal 
server for dialup connections, hub, central computer, routers, CSU/DSU and leased 
line equipment etc., the costs are normally fixed, and will increase only in step size as 
the customer base of the ISP increases. 
The economies of scale is not significant for these equipment, as the ISP 
would just replicate the system for increased customers. For example, an ISP using 
one terminal server may need to purchase just one more terminal server when the 
customers using dialup connection increase. For leased line customer, the number of 
lines would be equal to the number of customers. 
Operating Cost 
Operating costs are mostly rental and payroll expenses. Rental charges include 
the office rent and associated services charges and the monthly charges of the 
telephone lines and local and international leased lines. 
Except the international leased line, there is no significant economies of scale 
for the equipment charges since the charges are more or less related to the capacity of 
the equipment and increased demand means adding more of the equipment. 
The portion of operating cost that has significant economies of scale is the 
rental charge of the international leased line from the ISP to the national/regional ISP, 
which is usually in US for Hong Kong ISPs. For small scale ISP, a 64kbps line may 
be sufficient, whereas for larger ISP, a T1 link (1.544Mbps) or even T3 (45 Mbps) 
would be required. While the cost of a T1 link is about ten times of the 64kbps line, 
26 UPS refers to Uninterruptible Power Supply. 
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the capacity is 24 times. As a result, the cost of international line monthly charge per 
customer in fact is reduced by more than half for the large ISP. In fact, for a small 
ISP, the cost of the 64kbps line contributes about 50% of the total operating expense. 
As a result, let alone other cost saving of the large ISP over the small one, the cost per 
customer would be reduced by 25% for the large ISP. 
For other value-added service, e.g. Web page design and Web hosting, the 
expenses are mainly on payroll, so that these services are quite labour intensive and 
do not have significant economies of scale. 
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CHAPTER VI 
ISP - INDUSTRY LEVEL 
The profitability of the ISP industry in Hong Kong will be explored in this 
chapter using basically the framework of "Five-forces analysis" as proposed by 
Michael Porter” Firstly, the industry will be analyzed based on the past and present 
situations. Particular attention will be given to the role played by the government, 
which is not part of the Five-forces but may be regarded as even more important. 
Then the future projection of the profitability of the industry will be carried out by 
analyzing the future trend ofall the factors governing the industry evolution. 
The Past and Present of the ISP industry in Hong Kong 
The History 
Similar to the development of the Internet in US in the late eighties, the 
Internet development in Hong Kong was also initiated by academic institutions, dated 
back to early 90's. In September 1991, The Chinese University of Hong Kong 
("CUHK") set up the first Internet link (64kbps) to US, through which email and 
information could be exchanged with other institutions for research purpose. 
27 Porter, M., Competitive Strategy. New York: Free Press, 1980. 
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In the early 92, other universities then shared the Internet link through the 
28 
computer network linking the academic institutions, the HARNET . As a result, the 
HARNET took up the management of the Internet link in Jul 92, and a HARNET Ti -
ring backbone was set up in the late 92. In September 93, the Internet link was 
upgraded to 128kbps. 
The ISP industry really started in 1993, when two commercial IAPs, the HK 
Supernet and HKIGS, were set up with their own 64kbps links to US in late 93. From 
then on, more and more IAPs were set up. Initially, the IAPs did not have their own 
Internet links, and they operated piggy-back under HKIGS. In the early 95，however, 
some of the IAPs started establishing their own links to US. 
On 22 Mar 95, the Office of Telecommunications Authority ("OFTA") issued 
a Telecommunications Authority Statement on the licensing requirements for 
telecommunications services including the Internet services, so that many IAP without 
such license temporarily shut down. The Statement in fact clarifies that ISPs should 
obtain the Public Non-Exclusive Telecommunications Services ("PNETS") license, 
which will be described in more details in section "The Government". Although the 
existence of PNETS dated back to 1984, most of the ISPs were not aware of such 
licensing requirement and ended up with their business shut down. 
However, due to the fact that the uncertainty pertaining to the licensing 
requirement was removed and that the media widely reported the impact of the 
Statement on the ISP industry, which actually promoted the Internet as the new 
communication media, the number of ISPs and the demand on Internet service both 
28 HARNET refers to the Hongkong Academic and Research NETwork. 
3 3 
grew gradually. Of course, such proliferation was also attributable to the fact that the 
PNETS license can be obtained without much difficulty. 
One condition of the PNETS license was that should the fixed telephone 
network be used to carry the traffic, then an interconnection charge, or the PNETS 
charge, would be needed to be paid by the PNETS licensee to compensate for the 
investment of the fixed network operator, i.e. Hong Kong Telephone Company 
("HKTC"). The PNETS charge was set at HK$0.09 per minute of traffic. 
However, the relatively high PNETS charge was then strongly objected by the 
ISP industry. Since this charge was in fact variable cost based on usage, ISP could 
only recover such cost by transferring the cost to their customers. As a household 
user, for example, the HK$0.09 per minute (HK$5.4 per hour) PNETS charge was in 
fact quite significant. Also the administration expense required to settle the charge 
with the customers and HKTC and the bad debt thus created added extra burden to the 
ISPs. The growths ofboth ISPs and Internet users were then believed to be hampered 
by such high PNETS charge. ISPs also argued that the PNETS charge was in fact 
subsidizing the telephone users, who only need to pay a cheap flat-rate for the 
household or commercial telephone lines. 
As a result, in late 1995, OFTA began to review the local telephone rate 
structure and commissioned a study on local telephone rates and usage. Although the 
result indicated there might be benefits to change the flat-rate to usage-sensitive rates 
or multi-part tariff, the overwhelmingly negative response, both from the public and 
the telephone operator, could only pushed OFTA to withhold the decision to change 
the telephone tariffstructure. In order to pacify the ISPs, the PNETS charge were then 
reduced significantly to HK$0.042 per minute. 
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In 1995, the twenty-year franchise on local fixed telephone network granted to 
HKTC ended, and the government granted four Fixed Telecommunication Network 
Service ("FTNS") licenses to HKTC, Hutchison Communications, New World 
Telephone, and Wharfs New T&T. Also, HKTC must lease its fixed network to all 
three competitors when requested. Except that the PNETS charge for HKTC would be 
regulated by the government, all other three operators can set their own rate. 
Nevertheless, the PNETS charge for HKTC still prevailed as the three new comers 
relied heavily on HKTC's telephone network at this early stage of competition. 
In terms of Internet infrastructure, the Hong Kong Internet Exchange 
("HKIX,')29 was set up in April 95 and operated by the Computer Services 
Centre/Information Technology Service Unit ("CSC/ITSU"), CUHK, which provided 
a hub to interconnecting ISPs in Hong Kong for intra-Hongkong Internet traffic. As a 
result, local traffic needed not route through US or other foreign countries, and more 
capacity for international traffic was released. The international links were then better 
utilized and thus the operating cost ofISPs were driven down. 
The ISP industry keeps on growing and, by end 97, there were more than 120 
PNET licensees in the ISP industry and the total bandwidth to overseas were more 
than 35Mbps. 
The Technology 
Since late 1980's, the development of personal computer, which was 
introduced firstly by IBM XT, had been rocketing so that the general public in Hong 
29 Details can be referred to the section "The Hong Kong Internet eXchange (HKIX) of Chapter Five. 
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Kong started to familiarize with using computers and even to develop their knowledge 
in computer science. With the acceptance of computer being an indispensable element 
in modern style of life, people were eager to learn what software systems that were 
useful to them, whether the benefit be derived from the enjoyment of computer games 
or from the assistance in business using accounting packages. 
With the introduction of Internet in early 1990's, data communications using 
this global information infrastructure started to bud. It was not until the development 
of World Wide Web^® technology in around 1994 and the subsequent rapid adoption 
of browsers, such as Natscape, that users are allowed easy access to multimedia 
information. As a result, increasingly sophisticated information services on the top of 
the basic Internet data communications are demanded, and the Internet has now 
become almost a "commodity" service. Much of the latest attention has been on the 
use of this global information infrastructure for support of other commercial services. 
The Government 
Under the Telecommunication Regulations, the appropriate license for the 
provision of telecommunication services to the public over the public 
telecommunications networks is the Public Non-exclusive Telecommunications 
Service ("PNETS") license, which was inserted into the Telecommunications 
Regulations in 1984. This license was, in fact, created due to the emerging market of 
3° The World Wide Web began as a networked information project at CERN (European Laboratory of 
Particle Physics), where Tim Bemers-Lee invented it. Details can be reference to the hyperlink 
"http://www.w3.org/summary.htmr' 
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cellular radio, the traffic of which had to go through the fixed telephone network to 
reach the users. 
As a matter of fact, the government had been regulating the fixed telephone 
network by granting an exclusive right to the Hong Kong Telephone Company to 
operate the network. In order to comply with this exclusive right, the PNETS 
restricted the new service providers to provide only value-added services to the 
traditional telephone service. Such authorization was also given in a non-exclusive 
basis. Should the fixed telephone network be used to carry the traffic, then the 
interconnection charge, PNETS charge, would be needed to compensate for the 
investment of the fixed network operator, i.e. HKTC. 
According the Office of Telecommunications Authority ("OFTA"), the license 
will be required only when such services were provided to the public^'. Before any 
commercial operation ofISPs, which were then, in fact, IAPs since they just provided 
internet access to their customers, the PNETS did not apply to such intemet link to the 
outside world. This is because such services were provided only to a group of people, 
say the staff and students of the universities, which did not result in the provision of 
services to the public, and thus did not require the PNETS license. 
When there were commercial ISPs set up in the late 93, however, such 
licensing mechanism came into play. In fact, the first commercial ISP in Hong Kong, 
Hong Kong Supernet, obtained a PNETS license in August 1993^^. However, at that 
time, not all ISPs applied for the PNETS license, partly because the licensing 
3 ‘ Statement of Telecommunications Authority on 22/3/95. 
32 Mueller, Milton. Telecom Policy and Digital Convergence. Hong Kong: City University of Hong 
Kong Press, 1997, p . l l 4 . 
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requirement was not clear to the them. When the government issued the 
Telecommunications Authority Statement on 22 March 95 clarifying the licensing 
requirements of PNETS, many ISPs were shut down temporarily and cannot be re-
opened unless they got the PNETS license. Fortunately, they could obtain the license 
without much difficulty, as the annual license fee for a PNETS license was only 
HK$750, and the normal processing time by OFTA was within 14 working days. 
The Five-forces 
Entry barrier 
As described in the licensing requirement to become an ISP, since the license 
was non-exclusive, up to now, there was no regulatory barrier to entry. 
In terms of capital investment, to become an ISP, the costs varied depending 
on the functions it provided. As described in section "Services of ISP" of Chapter 
Five, there were mainly two major functions of ISPs, viz. Internet access and value 
added services. The first function is comparatively more capital intense, however, the 
scale ofwhich depended on the number of customers served and the quality of service 
provided. As described in section "Cost Structure of ISP" of Chapter Five, the major 
initial investment consisted mainly of computer hardwares and local and international 
lines. All these can be regarded as semi-variable cost, which would be increased in 
blocks with the traffic volume. In other words, the upfront investment would not be 
high, which might be as low as less than half a million dollars, when the initial 
customer base was not large. The equipment could then be upgraded and expanded as 
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the number of customers increased. The startup cost was even decreasing due to 
declining price of computer hardwares. 
To gain access to the Internet backbone, in 95/96, ISPs usually rented their 
own international links with capacity of about 64kbps, which was regarded by the 
customers as pre-requisite of reliable performance of the ISP. At that time, the cost of 
such link was only about a few tens of thousand HK dollars per month. As the 
demand grew, the capacity requirement also increased. However, customers' attitude 
started to change and they were accepting piggy-back ISPs. As a result, most ISPs in 
97 abandoned their own rented international line and operate piggy-back to other large 
ISPs with large capacity international line, e.g. T1 or El . This even drove cost down. 
Thus, the entry barrier was low. 
Before 1995, the ISPs were in fact IAPs, which provided mainly Internet 
access to limited groups of people, e.g. staff/students of universities or computer 
maniacs. The value added services were demanded only after 1995 when the general 
public regonised the fantastic features of the Internet, which was brought about by the 
extensive reporting of the PNETS license dispute between the ISPs and the 
government. From then on, commercial usage of the Internet began, which also 
demand additional services other than Internet access. For these value added services, 
such as web hosting, however, the upfront cost was minimal, which consisted of only 
the cost of memory chips. For web page design, there was in fact no upfront cost and 
external freelance graphic designers were normally hired on a ad-hoc basis. As a 
result, there is no entry barrier for value-added service providers. 
There are also one resources that may hinder the growth of ISPs, i.e. the 
allocation of IP address. As described in section "The Internet Protocol (“IP”)" of 
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Chapter Four, the IP address is in fact a limited resource, and the number of IP 
address allocated to an ISP is the maximum number of simultaneous users that it can 
handle. Up to the present moment, however, the number of IP address is still adequate 
for the present demand of Internet access. Moreover, the cost of obtaining the IP 
addresses is just the one-off payment of the membership fee of APNIC, which is only 
a few thousand US dollars. 
Although there is no detailed statistics, the exit rate of ISP industry is low 
according to some industry players. It does not imply that there is exit barrier. The 
low exit rate most probably is due to the short history of Hong Kong's ISP industry. 
In fact, we can see that exit takes the form of mergers since the capital assets are not 
specific and can easily be re-used in a new set-up. 
As a result, there is no significant barrier to entry in terms of regulatory, 
economic and exit barriers. 
Internal rivalry 
In late 93 and early 94 when the ISP industry started booming, the operators 
were normally computer maniacs, who were also used to be BBS^^ operators. Thus, 
competition on price did not prevail at that time, although the ISPs were for-profit 
organizations. This was also attributable to the fact that the demand at that time was 
not high, so that the market was not very attractive to new entrants. 
Starting from 1995, after the licensing requirements had been settled and the 
PNETS charge finalized, there were many new entrants who recognized and visioned 
“ B B S refers to Bulletin Board System. 
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that the Internet would be the global trend of communication, and that the market 
would be highly profitable. Some of these new entrants were even companies listed on 
the Stock Exchange. The number o fPNETS licensee over 1993 to 1997 can be found 
in Figure 6.1. 
As many ISPs avoided the PNETS charge before 1995, the number of 
licensees by end 94 did not really reflect the actual number of ISPs. Some of the 
licensed ISPs in 95 were in fact ISPs in 94. Nevertheless, the number of entrants is 
still growing. With more entrants in the market, price competition on Internet access 
started, which can be observed by the change in tariff structure of the ISPs. In 1995, 
ISPs normally charged on a usage basis, e.g. HK$5 per hour plus the PNETS charge. 
As competition became fiercer, most of the ISPs charge a flat-rate, for unlimited 
access, plus the PNETS charge, e.g. HK$108 plus PNETS charge, and thus the 
average hourly access fee is significantly driven down 
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Figure 6.1 No. of Licensed ISPs 
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In terms of charge of value added service, the price has also been going down. 
In 1995, the price of designing a typical web page (or a few pages) may cost a few 
thousand dollars. In 1997，it seldom needed more than a thousand to do the same. 
Since customers in general are willing to shop around for the best price, 
provided that the service is of acceptable quality, the internal rivalry is getting more 
and more severe. 
Substitutes 
To talk about substitutes, one may usually think of new products substituting 
existing ones in the market. As the Internet is a new communication channel through 
which multimedia information, whether it be academic research papers, marketing 
brochures or email of dating requests, can be transmitted, it would be more logical to 
think of other traditional channels, e.g. press, radio or TV, being substituted by the 
Internet. As pointed out by Dr. M. Mueller^^, digital convergence will really take over 
all forms of media by one technology: digital computers. The communication media 
of the past, i.e. telecommunications, publishing and broadcasting, would become 
blurred and all converge to form the digital media, and the meeting point for this 
change will be the Internet. 
In early 93, when Internet only prevailed in academic institutions and among 
computer maniacs, there was little substitutes for it, and the buyer power is low. 
However, starting from 1995, when commercial ISPs introduced the Internet to the 
34 Mueller, Milton. Telecom Policy and Digital Convergence. Hong Kong: City University o f H o n g 
Kong Press, 1997. 
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general public, most of the people may just treat the Internet as a leisure activity, 
which has many alternative entertainment substitutes. Regarding media 
communications, before digital convergence reaches maturity, however, people are 
still used to the traditional communication media. For example, people are still 
reading newspaper in the congested MTR compartment during the morning rush 
hours, watching TV while having dinner at home or reading their favourite fictions 
before going to bed. As a result, although demand for Internet increased, the 
substitutes power on average also increased. 
Supplier power 
The major suppliers of ISP can be divided into two categories: tangible and 
intangible. Tangible suppliers are those who supply tangible products to the ISPs, and 
are mainly computer hardware and software manufacturers. Since the number of 
suppliers is not few, and the competition of the computer industry is keen, this kind of 
supplier has little power. 
Intangible suppliers supply IP address and bandwidth. For Asia-Pacific 
regions, the IP address allocation is responsible by APNIC, which is a voluntary 
organization. Although, the number of IP address is theoretically limited, research has 
been conducted to expand the number by adopting new IP address structure, e.g. IP 
address with six segments instead of the existing four-segment address. Nevertheless, 
as the Internet is actually loosely managed, such resources are not expected to be 
controlled by individuals, so that the power of this supplier is not expected to be high. 
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The most important and powerful suppliers are in fact the suppliers of 
bandwidth. These can also be sub-divided into two kinds in terms of geographical 
locations, i.e. local and international. 
The bandwidth of local traffic is mainly provided by the leased lines ofHKTC, 
despite the fact that there are now four fixed network operators. Although it is 
regulated, monitored, and "protected" by the government, the power is regarded as 
high, as the network of the other three operators are still under-developed. 
Another supplier for local traffic is the Hong Kong Internet eXchange 
("HKIX"). Since HKIX is only a voluntary organization set up and operated by the 
Computer Services Centre/Information Technology Service Unit ("CSC/ITSU"), 
CUHK, it remained neutral and non-profit making, and would be regarded as a 
supplier and complementor with low threat to profit ofISPs. 
For international traffic, the Hong Kong Telecom International Limited 
("HKTI") enjoyed a franchise on all international traffic of voice and data, so that it 
has a very strong supplier power on ISPs. As described in section "Operation of ISP" 
of Chapter Five, the HK half circuits must be rented from HKTI, and there is no other 
substitute, so that the price would be relatively high in the absence of competition. 
People in Hong Kong also have the consensus that the high margin of IDD is 
subsidizing the cheap local telephone service. 
Buyer power 
Buyer power is closely related to the number of substitutes to the whole 
industry. As pointed out in section "Substitutes" in the past and present situations, it 
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is the global trend that the traditional media will converge to the digital media, and the 
Internet is the platform for this converged media. 
As in early 93, when there was little substitutes for the Internet and the users 
are all individuals, the buyer power was low. Then from 1995 onwards, more 
individual customers accessed the Internet just for fun so that the Internet could be 
substituted by other kinds of entertainment. Buyer power was relatively strong then. 
As more and more people recognized the importance of getting access to or having 
presence in the cyberspace, especially the commercial users, buyer power was 
becoming lesser at the present moment. 
The Demand 
As described in the previous paragraphs, the trend of digital convergence made 
the demand of Internet access and presence indispensable in the digital 
communication era. The demand for Internet was growing tremendously and can be 
observed by the Internet ISP traffic growth on HKTC network as shown in Figure 6.2. 
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Competition and Profitability 
Based on the analyses of the five forces, the threat to profits to the ISP 
industry can be summarized in Table 6.1 for both past and present situations. 
Based on the table, it can be found that the ISP industry was quite profitable in 
the past when the competition was not high. But as expected, the demand at that time 
was in fact not high so that there is few players in the industry. With the licensing 
requirement clarified in 1995, and the subsequent increasing demand, more new 
players entered the market, including big companies like Hongkong Telecom IMS^^ 
and Hong Kong Star. Although the demand increased, the threat to profit by 
substitutes and buyer power in general increased because the target customers were 
expanded from the computer maniacs and academic researchers to the general public. 
The competition then became more severe, and the profitability is cut back. 
Nevertheless, the market growth is not slowed down so that we anticipate that the 
industry profitability will be improved, as described in the next section. 
Force Threat to Profits 
Past Present 
Entry High High 
Internal Rivalry Low Medium to High 
Substitutes Low Medium 
Supplier Power Medium Medium 
Buyer Power Low Medium 
Table 6.1 Five-forces Analysis of the ISP Industry in Hong Kong 
35 Formed in November 1995，Hongkong Telecom IMS is a wholly owned subsidiary o f H o n g Kong 
Telecom Group. 
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Future projection of the ISP industry in Hong Kong 
The future projection of the profitability of the ISP industry in Hong Kong is 
carried out by forecasting the possible changes in the Five-forces, the role of the 
government and the demand of the Internet. 
The Technology 
As described in the section 5.3, the terminal equipment for Internet access is 
limited to PC at the moment in Hong Kong. In US and other foreign countries, 
however, other means of Internet access are possible, including cable TV and 
broadband communication network. 
Although computers are widely used in the modem life, many people still feel 
reluctant to use them, especially when they have to deal with other related technical 
stuff like DOS, Windows etc.. Cable TV seems to be a more comfortable way for 
most people as television has become one of the key elements of each household. 
With the network established for cable TV, a special kind of modem, called the cable 
modem, can be used for the Internet access through the television set. 
Another revolutionary technology is the broadband network, which is similar 
to the existing fixed network except that the bandwidth is more than thousands-fold 
larger. Having said that it is revolutionary, its impact, however, does not rest on its 
technological breakthrough as the technological advancement is not fundamental. The 
overwhelming impact it brings about is, in fact, its facilitation of the digital 
convergence. Through the broadband network installed to each household, all kinds of 
multimedia information, including the bandwidth-eating video signal, can be 
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transmitted in a real time basis. With this hardware platform, the Internet can then be 
used as software platform by its TCP/IP communication protocol for the multimedia 
communications, including Internet access, video-on-demand, cyber-shopping or even 
virtual office and school. 
The Government 
With the global trend of de-regulation of the telecommunications industry, it is 
expected that the present licensing policy for ISP operators on a non-exclusive basis 
will not be changed. Moreover, besides the franchise of local fixed telephone network 
ended in 1995, the monopoly of international lines enjoyed by HKTI will also be 
terminated in advance in 2000 after the negotiation between the government and 
HKTI. Competition, therefore, is expected not only in the local fixed network, but 
also in the international traffic. 
Although competition is introduced in both local and international telephone 
network, the government still rely on private investment to establish the information 
infrastructure. In the era of digital convergence, broadband network will be the basic 
infrastructure. Due to its high investment, not all four fixed network operators will 
build their own broadband networks. In fact, it may also be inefficient to have more 
than one broadband network. To encourage such investment, the government may 
create an environment such that the investor's return can be protected. This may be 
achieved by limiting the number of license for providing value-added services over 
the broadband network. Not until the broadband network is fully developed, keen 




As it is expected that the regulatory framework on the ISP industry will not 
change, there will be no regulatory entry barrier. 
For computer hardware investment, it is expected that "the cost of doing any 
particular task with computers will be halved in every two years", a corollary of 
Moore's law. Thus, the upfront computer hardware investment cost will become 
comparatively less significant in the initial set up cost. Entry barrier in this aspect will 
be out of question. 
On the other hand, the economies of scale in acquiring large bandwidth 
communication lines will be very high. Taking international lines as an example, by 
end 97，a 64kbps line costs about HK$300,000 per year, whereas a Tl(1.544Mbps) 
costs about HK$2,500,000 per year. The cost per kbps o f T l is only about 33% of the 
64kbps line. With the growing demand of Internet access, the capacity requirement for 
international access will also grow significantly. The economies of scale of acquiring 
large capacity international line will make ISPs operate piggy-back to large ISPs with 
large international bandwidth. From entry point of view, this will not create any 
barrier to these piggy-backing ISPs. However, a new kind of supplier other than HKTI 
will emerge on the supply of international bandwidth, i.e. the bandwidth wholesaler. It 
is expected that some large ISPs will lease large bandwidth circuits from HKTI and 
then sub-lease some of the bandwidth to small ISPs. Such large ISPs will in fact 
become IAPs and there will be higher barrier to enter this bandwidth wholesaling 
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industry. Details of this disintegration will be discussed in the section "Wholesaling of 
Bandwidth" in Chapter Seven. 
For value added services, since it is not capital intensive, economies of scale is 
not expected. As a result, there will not be barrier to entry. 
Besides hardware investment, as Internet becomes more penetrating, focusing 
on household customers for Internet access business will be inevitable. Since the 
number of customers will be very large, extensive distribution channel will be 
required. Such high investment in marketing resources will create entry barrier for 
ISPs providing Internet access service. For value-added services, such as web hosting, 
the customers will be mainly commercial users, so that initial investment on 
marketing resources will not be prohibitive. 
Internal rivalry 
Although Internet access is an experience good, benefit advantage is not easily 
achieved. This is because any strategies that have more benefit to customers, e.g. 
faster traffic speed, can be easily replicated by the competitors. Moreover, although 
email address may incur a kind of switching cost, this will not be important using call 
diverting, which is now very common in US. As a result, the competition of Internet 
access by means of bandwidth retailing will be very keen. However, with economies 
of scale in acquiring large bandwidth international line, there may only be a few ISPs 
that have their own international lines. In this way, competition in Internet access by 
bandwidth wholesaling may not be as fierce as expected. 
For value-added service, although there will be many sellers in the market, the 
products are not completely homogeneous. As a result, competition in terms of 
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product differentiation will be anticipated, and severe price competition will not be 
expected. 
Substitutes 
As described in threat of traditional media over the Internet, the threat of 
substitutes seems to be out of question. Surfing on the wave of digital convergence, 
the Internet or the digital media will definitely merging the traditional media of 
telecommunications, publishing and broadcasting. 
Supplier power 
Similar to the discussion in supplier power of the past and present situations, 
the power of tangible supplier will remain low in the future as the competition within 
the supplier industry will ensure their low negotiating power to their customers. 
For intangible suppliers, it is expected that there will not be significant change 
for HKIX, which is expected to remain neutral. Although it is quite apparent that the 
service provided by HKIX will have to be paid for, the threat to profit ofISPs remains 
low due to its non-profit nature. 
For IP address allocation, new addressing techniques, like using six section 
codes, are now being explored. Moreover, the allocation organisation, APNIC, is a 
voluntary and non-profit, so that the threat is also considered low. 
For local fixed network operators, as long as their networks are well 
developed, the competition among them will be keen, which will then ensure their low 
negotiating power to their customers. 
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Although each fixed network operator can build their broadband network, up 
to now, there is only one broadband network being extensively established by HKTC 
due to the intensive capital investment, risk and uncertainty involved. With the 
broadband network highly penetrating to the household and enterprises, the 
negotiating power of HKTC will be high unless the government imposes rules to 
protect the users. Depending on the attitude of the government in the future when the 
broadband network is fully established, the supplier power will remain high unless the 
government do something to introduce competition, which can be achieved by 
introducing another network that can also provide Internet access, in which cable TV 
network is one of the choices. In fact, Internet access using cable TV network is very 
popular in US. 
For international traffic, after the early expiry of the franchise of HKTI, 
competition will be introduced. However, as described in the discussion on the entry 
barrier, due to economies of scale, bandwidth wholesaler may be resulted, who will 
purchase bandwidth in bulk from the international line operators and then resell to 
individual ISPs. Since these bandwidth wholesalers are themselves ISPs, price 
competition among these wholesalers and the retailers, i.e. the small ISPs, will be 
expected. As a result, the supplier power in terms of international traffic is expected to 
be high due to the introduction of this wholesaler segment. This will be discussed in 
more details in the section "Wholesaleing of bandwidth" of Chapter Seven. 




Similar to the discussion in the buyer power in the past and present situations, 
the buyer power will remain low, in line with the low possibility of finding other 
substitutes for the Internet. 
The Demand 
As generally expected, the demand for the Intemet will be growing in the 
future. This is accompanied by the fact that the government is promoting information 
technology in education sector so that Internet will be compulsory in all levels of 
education, not just in universities. In fact, the growing demand will also be 
complemented by the popularity of Intemet commerce and the development of 
sophisticated search engines, especially for Chinese homepages. 
Competition and Profitability 
The projection of the Five-forces can be summarized in Table 6.2. Except that 
the threats to profit due to substitutes and buyer power are low, the other threats to 
profit will depend on the services the ISP is going to provide. As a result, the ISP 
industry will more or less split into two industries, one for Internet access and one for 
value added services on the Internet. For Internet access, the entry and internal rivalry 
threats for bandwidth wholesalers will be comparatively lower due to economies of 
scale. For bandwidth retailers, the threats are high. For supplier power, since HKTI 
will be facing competition, its threat to bandwidth wholesalers is considered medium. 
However, as the bandwidth wholesalers are also ISPs, their threat to other bandwidth 
retailing ISPs is considered high. As a result, the profitability of the bandwidth 
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wholesalers is considered medium, whereas that of the bandwidth retailers is 
considered low. 
For value added service providers, competition will be mainly on product 
differentiation so that the profitability is expected to be medium. 
Force Threat to Profits 
Internet Access Value-added Service 
Entry Medium to High* High 
Internal Rivalry Medium to High* Medium to High 
Substitutes Low Low 
Supplier Power Medium to High* Medium 
Buyer Power Low Low 
* For bandwidth wholesaler, the threats to profit is considered 
medium, whereas for piggy-backing ISPs, the threats are high. 
Table 6.2 Future Projection of Five-forces Analysis of 
ISP Industry in Hong Kong 
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CHAPTER VII 
HONG KONG ISP - FIRM LEVEL 
Value Added Analysis 
The Five Forces Framework used in the previous sections is important to 
account for the industry profitability. In other words, it determines the profitability of 
an average firm in the industry. However, profitability varies among firms. Some 
firms perform more successfully than others. When a firm outperforms its industry 
average, it achieves a competitive advantage. When looking through the glass of 
Value Creation, a firm achieves competitive advantage when it creates more total 
value than its competitors. Total value is defined as perceived benefit less cost of 
inputs. That is, if a firm, through its strategies, increases its perceived benefit to the 
customers or lowers its cost of input, it creates a higher total value and gains 
competitive advantage. Therefore, in order to gain competitive advantage, a firm has 
two broad strategies, namely Differentiation Advantage and Cost Advantage. 
Differentiation Advantage strategy is to increase the perceived benefit of the product 
to the customers while Cost Advantage strategy is to lower the cost of producing the 
product. 
In this section, we will adopt the Value Added Analysis to discuss strategies 
that can be used by an ISP to achieve or strengthen its competitive advantage and see 
how these strategies shape the competitive environment within the industry. Before 
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that, we need to identify what are the cost drivers and benefit drivers of operating an 
ISP business because they are the attributes that account for the difference in 
profitability. 
To achieve cost advantage over its competitors, a firm needs to understand its 
cost structure and cost drivers. One way to look at cost structure is to identify what 
are the fixed and variable costs and find out their relative weights. On the other hand, 
cost drivers explain why costs would vary across firms. 
Cost Structure 
Fixed costs of an ISP comprise equipment costs, upstream line rental, staff 
cost and other administrative expenses. These costs constitute a large portion of the 
total costs. On the other hand, variable costs are small in relative terms and they 
comprise downstream line rental, cost of modem cards and PNETS charge. The 
strategic implication of such cost structure is that a large customer base is critical to 
the survival of an ISP and a firm is willing to lower its price to attract more customers 
as long as the price is above the average variable cost. 
Cost Drivers 
Economies of scale 
As discussed before, upstream line rental is a significant cost component to an 
ISP and it does not vary proportionally to the increase in capacity (see table below). 
On the contrary, the average cost varies inversely with capacity. That means, a firm 
with a large capacity demand has a lower per unit cost of input than a firm with small 
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demand. This economies of scale of purchasing favors firms with high capacity 
demand no matter it is due to a large customer base or a practice of reselling excessive 
capacity. 
Type of Capacity Monthly Rental per Cost as a percentage 
Connection Rental* kbps to 64kbps line 
64k 64kbps $40,000 $625 100% 
T1 1.544Mbps $320,000 $207 33% 
T3 45Mbps $4,300,000 $96 15% 
* Source: HKTI, for Zone 4, Duples circuits 
Table 7.1 Comparison of Monthly Rental of IPLC 
Learning curve 
Besides economies of scale ofpurchasing, learning curve effect also appears in 
the areas of customer service and system administration. It is not uncommon for an 
Internet user to have problems in connecting to and using the Internet. These 
problems are mostly associated with the set-up of the computer, the modem, the local 
telephone line and the network of the ISP, or any combination of them. To solve 
these problems, experience is the key. Customer service and system administration 
personnel will become more efficient in handling these problems when sufficient 
experience is accumulated. That is, an ISP needs proportionally less customer service 
and system administration personnel to accommodate an increase in customer base. 
Again, the learning curve effect favors ISPs with large customer bases. 
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Economies of scope 
To expand the business of an ISP, a large marketing budget is necessary. This 
is especially true for the establishment of a household user base. To introduce the 
product to potential users, an ISP needs to do a lot of advertising and promotion, such 
as advertisements in the newspapers and magazines, distribution of catalogs and even 
establishment of sales outlets. On the other hand, since services provided by an ISP 
are experience goods rather than search goods, customers cannot tell the difference of 
services offering by two competing ISPs unless they have the chance of using them. 
For this kind of goods, product and company images are critical. In this regard, 
diversified firms with extensive marketing channel and related product lines, such as 
telephone companies and paging companies, have the edge as they can enjoy the 
economies of scope in marketing. First of all, they have the expertise and established 
channels to market products to the public. Secondly, the marketing effort in 
promoting one product will spill-off to benefit the other products. Finally, the 
established reputation of the company can increase consumer confidence. 
Benefit Drivers 
Benefit drivers are attributes a firm can differentiate itself by offering a 
product of larger perceived benefits to prospective buyers. 
Ease of connection 
Before a user can access the Internet, the first thing to do is to connect to an 
ISP. Most of the individual users in Hong Kong use dial-up connection because it is 
more economical. However, connection can be a frustrating experience (most of the 
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University students share this experience when they try to connect to the account 
provided by their Universities). In fact, the ease of connection differs significantly 
among ISPs. It depends on the telephone line to customer ratio maintained by an ISP. 
The higher the ratio, the easier the connection. However, no ISP will provide one-to-
one dial-up connection because it is expensive and excessive, as subscribers will not 
connect to the network at the same time. In the United States, the industry average is 
one to ten, and in Hong Kong, Hong Kong Telecom IMS claimed that it has a 
connection ratio of one to six. Customers place high value on ease of connection and 
an ISP has to balance the trade-off between a higher operating cost and a higher 
perceived benefit in order to provide a better service. 
Traffic Speed 
Besides ease of connection, traffic speed is another factor that Internet users 
concern most because it directly affects the time required for downloading web pages 
and information from the Internet. ISPs with larger bandwidth can provide users with 
higher speed. To increase bandwidth, an ISP needs to either add more upstream lines 
(for example, increase from one T1 connection to two T1 connections) or upgrade its 
existing capacity (for example from a T1 line to T3 line). Of course, for intra Hong 
Kong traffic speed improvement, it relates to the local connection between the ISP 
and HKIX while for overseas traffic speed improvement, it relates to the connection to 
the overseas Internet backbone. In fact, traffic speed is so important to a user that a 
high traffic speed is often used as a selling point by ISPs. 
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Customer services 
As mentioned before, it is common for Internet users to have problems in 
connecting to and using the Internet and most of them do not have the technical 
knowledge to solve the problems themselves. In such occasions, technical supports or 
customer services are vital, ln fact, the level of customer services varies significantly 
among ISP. For large ISPs, they claimed to have twenty four hours support service 
while for small ones, as they could not afford to maintain technical support in night 
shift, the services are available only during office hours. To users, a better customer 
service means a higher value. 
Hyperlinks and contents 
Although the Internet is an ocean of information and users can get whatever 
information they want in the Internet by themselves, the searching process can be 
time-consuming. Therefore, it is valuable to users if an ISP has hyperlinks to some 
interesting sites in its homepage so that it saves searching time. Some ISPs even 
hyperlink to search engines to let users do their own search. Besides, some ISPs will 
step into the shoes of content providers and create contents that, they think, are 
interesting to their customers. All the above ways are to save users' time to search for 
information in the Internet and create more value to users. 
Internet based services 
There is a wide range of Internet based services that an ISP can choose to 
provide to subscribers. These services include web design and hosting, Internet 
commerce consulting, Internet roaming service and email to fax service. Users may 
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or may not use these services. However, the provision of these services increases the 
perceived benefit o f ISP service. 
Extensive sales network 
The ease of searching and buying a product is valuable to customers because it 
saves their time and money to complete the transactions. In Hong Kong, most of the 
ISPs do not have extensive sales networks. Instead, they rely on referrals by existing 
users and responses to advertisements. If customers want to subscribe to their 
services, they need to call the ISP and fax their personal information to it. After that, 
they have to collect a connection kit from the ISP or wait until the ISP mails the 
connection kit to them. The subscription procedure is long when compared with ISPs 
with extensive sales outlets, such as HKT-IMS and Star Internet. These companies 
have extensive sales outlets for their existing products and these outlets also help 
distributing their Internet services. To the customers, it gives them much convenience, 
and they can usually get connected to the Internet within the same day. 
Seller's reputation 
Customers' perception about a seller will affect the perceived benefit of the 
product it provides. For the ISP industry, a high technology image is important, as 
Internet is a "hi-tech" product to most people. In this regard, HKT-IMS has the 
advantage, as it is a reputable high technology company in telecommunications. 
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Large installed base 
A large installed base also creates value to customers and it is perceived as a 
guarantee of quality of services. Assuming that every consumer is rational and what 
he or she chooses is best for him or her, a large installed base means a consensus 
about the quality of the product. Therefore, an ISP with a large consumer base is 
easier to attract new customers and theoretically, consumers are willing to pay more 
for its services. 
Tailor-made services 
Consumers have different tastes and requirements; therefore, they need 
different products and services. Suppliers which are capable of fulfilling requirements 
of each individual customer or customer group can create a higher value. ISPs 
provide two broad types of services, namely Internet access service and value added 
services. For Internet access service, ISPs offer different packages to light and heavy 
users. For value added services, ISPs can even customize their services to individual 
user level. This is true for the corporate customers sector. Web page design, Internet 
marketing consultation and network administration are examples of services that are 
specific to each corporate client. 
Having discussed the cost and benefit drivers, we understand how an ISP can 
increase its value on both the cost and benefit sides. In the next section, we will look 




Wholesaling of bandwidth 
As discussed above, economies of scale exists in purchasing of upstream 
bandwidth. That is, the average cost of a larger bandwidth is lower than that of a 
smaller bandwidth. In spite of the cost advantage, the leasing of a large bandwidth 
may be excessive to an ISP. 
One way to solve this problem is to sub-lease excessive bandwidth to other 
ISPs. Doing this, both the lessor and the lessee can lower their average cost of 
upstream connection. In fact, this practice has been used for some time. When an ISP 
wants to provide Internet access service and does not have direct upstream connection 
to the Internet, it can sub-lease upstream connections from ISPs that do. The industry 
players call it piggybacking. However, when ISPs first used piggybacking, they did 
not intend to enjoy the benefit of economies of scale in purchasing. They used it 
mainly because they had only a small customer base and a direct upstream connection 
to overseas was excessive. 
This situation is changing recently and the change was brought about by the 
emergence of bandwidth wholesalers. These bandwidth wholesalers are ISPs that 
lease high bandwidth upstream overseas connections and sub-lease them to other 
ISPs. These firms fully appreciate the cost reduction benefit brought about by 
economies of scale in purchasing and start a new line of business out of it. The trend 
is that even ISPs that originally have direct upstream connection abandon their own 
connections and piggyback to these bandwidth wholesalers. Again, the benefit is cost 
savings from economies of scale. 
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At present, there are several bandwidth wholesalers in Hong Kong, including 
HKT NetPlus, Linkage Online and Global One HK. When we look at the cyber map, 
we can see that only several ISPs have direct connections overseas and the rest are 
connected to them. The number of these bandwidth wholesalers is limited because 
economies of scale act as a barrier to entry. To be a bandwidth wholesaler, the firm 
should be large enough to have sufficient financial resources to lease the expensive 
high bandwidth upstream connection line. Also, it should enter the market early or 
otherwise it will be unprofitable to do so. With the existing number of bandwidth 
wholesalers, it is difficult for a new entrant to enter the market. However, this 
restriction will be released with the growth in Internet usage in Hong Kong. For the 
smaller ISPs, their best strategy is to abandon their own overseas connection and 
piggyback to the bandwidth wholesalers, because only by doing so can they share the 
cost reduction benefit and remain competitive. 
Focusing on Household Market 
It is estimated that the number of Internet users in Hong Kong is in the range 
of 400,000 to 500,000. Undoubtedly, there is still much room for further growth. 
With the Government's policy of fostering information technology education, more 
people in the younger generation will use the Internet in the near future. 
Although the household market is huge, the profit margin of this segment is 
low. Household users usually value more on ease of connection and traffic speed. 
Since most of the ISPs are piggy-backing to the bandwidth wholesalers, the traffic 
speed as seen from the customers is not very much different. The telephone line to 
customer ratio is also not very different for ISPs. The competition finally rests on 
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price, and the price elasticity of demand is high. Another reason for the high price 
elasticity of demand is the low switching cost. So far, the only element that is specific 
to an ISP is the domain name in the user's email address. For example, if Andy uses 
HKT-IMS as his ISP, his email address would likely to be 
“Andy@netvigator.com���and if he changes to Asia On-line, his email address 
will become “Andy@asiaonline.net��. Unlike the telephone number, the 
domain name in the email address is not yet portable. However, this is not a major 
obstacle in changing ISP because you can notify your friends in advance or you may 
subscribe to free email service in the Internet. There are some free email services in 
the Internet, such as "Hotmail" , whereby you can have the same email address 
irrespective of your ISP. 
The other characteristic of Internet access service is that it is an experience 
goods. That is, a person cannot tell how good or bad the product is unless he or she 
has the chance of using it. This characteristic requires the supplier a large marketing 
effort to build up the image of the product. A large marketing effort means high 
marketing cost. A competitive price coupled with high marketing cost explains the 
low profitability of this segment. Only firms that can lower the marketing cost can 
succeed in this segment. As discussed before, diversified firms with extensive 
marketing channel and related product lines could enjoy economies of scope in 
marketing. 
Hong Kong IMS and Star Internet are two very good examples. "Since its 
launch in April 1996，IMS claimed 39% of the market, the highest of all ISPs, in less 
than a year. Such rapid buildup of market share from a zero base in less than a year in 
a fiercely competitive market can be attributed in part to IMS leveraging on the 
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power, dominance, and economic concentration of its parent, HKT." Quoted from a 
position paper issued by the Hong Kong Internet Service Providers Association, the 
assertion states how significant the parent group can help the new business. The 
extensive sales outlet of Hongkong CSL helps IMS to achieve high market 
penetration within a very short time, and it gives customers the benefit of buying 
convenience as well. Also, albeit subsequently banned by the OFTA, "HKT 
companies bundled their services in special customer offers to maximize the benefits 
of HKT group dominance. One example was offering free phone lines with personal 
computers and Internet accounts at heavy discounts, and bundling between IMS and 
Hongkong CSL services". On the other hand, since Internet connection depends on 
telephone lines, HKT's dominant position in both the international and local 
telephone networks makes customers believe that IMS's Internet access service is 
better and more reliable than others. Finally, the high technology image of HKT and 
its products spills over to the service of IMS and it further strengthens consumer's 
confidence. For Star Paging, they enjoy similar marketing advantage for running Star 
Internet. Therefore, there is no wonder why they together occupy more than 60% of 
total market share. Their success lies in the fact that they have established marketing 
channels and reputable company image, which enable them to enjoy cost advantage 
and benefit advantage respectively. 
In the near future, the power of these two companies in the household market 
will be further strengthened. It is because they have been granted Video-on-Demand 
("VOD") licenses by the Government, and they are planning to bundle Internet 
services into the VOD services. The VOD services is a technology basing on 
powerful computer servers and broadband networks. While powerful computer 
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servers are capital expenditures of the VOD licensees, the broadband networks have to 
be leased from the fixed network operators. All the four fixed network operators in 
Hong Kong can invest in broadband networks, however, only Hong Kong Telephone 
Company has the most extensive one at the present moment. Broadband network is a 
telephone network made up of optical fibers and supports a very high bandwidth. It 
is large enough to transmit video signals and other digital information from the 
Internet simultaneously. That means, people can have VOD and broadband Internet at 
the same time. The traffic speed of the broadband Internet is ,by all means, faster than 
the traditional dial-up or leased-line connection. As mentioned before, a faster traffic 
speed is a benefit driver. People, in theory, are willing to pay a higher price for that. 
At the present moment, only IMS is providing the VOD services and the broadband 
Internet is still in the pipeline. IMS has not yet decided whether or not to charge 
separately for the Internet services, but since it is bundled with the VOD services, 
there is a large flexibility in pricing that they can play with. Theoretically, other ISPs 
can also use the broadband network for conveyance of their Internet services and 
OFTA has stipulated that they should be charged on a non-discriminatory basis by the 
36 
FTNS providers. However, the bundling of services by the two VOD licensees will 
easily make other ISPs' pricing plans unattractive. This can be illustrated by the 
recent promotion plan of Hong Kong IMS. If an iTV^^ subscriber watches six VOD 
movies within April, he or she can receive a one hundred Hong Kong dollar cash 
coupon for shopping with Wellcome Supermarket. The cross promotion plan makes 
36 FTNS refers to the Fixed Telecommunication Network Service. 
37 iTV refers to the broadband interactive TV service offered by the Hong Kong Telecom IMS. 
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the VOD movie rental much cheaper. This kind of promotion plan can be used for 
broadband Internet as well. 
With the aggressive business plans of the diversified telecommunication 
companies towards the household market, the small ISPs face an extremely difficult 
time. To them, the household consumer market is bread without butter. They 
maintain the individual customers with the hope that they can contribute a bit to the 
fixed overheads and bring in corporate clients. However, in the medium terms, 
depending on the pricing of the broadband Internet, we expect that small ISPs will 
be out of this segment. 
Focusing on Corporate Customers 
Unlike the household segment, corporate clients do not view services provided 
by an ISP a commodity because what one firm receives may be different from another 
firm. To the corporate clients, ISPs usually provide more than Internet access service. 
They will provide what they called a "Total Solution" to them. It may include 
Internet commerce, network administration, web design, web hosting, and etc. The 
"Total Solution" is specific to the conditions and requirements of each corporate 
client. It is like receiving medical treatment from a doctor. People will view it as a 
service rather than a commodity. The importance of being a service is that it has a 
lower price elasticity of demand. A firm can command a premium price if, it thinks 
that, what it delivers gives the client a high perceived value. Also, substitute for a 
service will never be perfect. Another characteristic of being a service is that it has no 
economies of scale of production. Unlike producing a commodity, the cost structure 
of providing a service requires more variable costs and less fixed costs. If one doctor 
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can serve ten patients a day, a hundred patients will require ten doctors. The 
implication is that a small firm should be as good as a large firm in providing services. 
Besides, small firms are usually more flexible. With their relatively simple 
organizational structure, they could respond faster to the requests of customers and are 
more willing to provide something "extra" to them. Therefore, we expect that small 
ISPs will still remain active in the corporate segment in the short run, and act as 
both bandwidth retailers and value-added services providers. 
However, brand name effect does exist in service segment. People will look 
for ISPs with strong brand name in providing corporate Internet services. ISPs 
famous for serving corporate clients include Asia On-line and Hong Kong SuperNet. 
Also, ISPs with regional set-ups, such as, American On-line and AT&T, are attractive 
to multi-national corporations in Hong Kong. These ISPs with their reputation and 
large installed base will have an edge over small ISPs. To survive, the smaller ISPs 
will have to compete on pricing and thus lower their profit margin. Again, in the 
long run, corporate segment is not a battlefield favorable to small ISPs. 
Concentrating on value added services 
Concentrating on value added services might be the only way out for the small 
ISPs. Value added services may include a wide range of Internet based services, 
which can be broadly classified into three categories, which are sometimes distinct but 
are mixed together in most cases. 
The first category relates to the provision of content on the Internet platform. 
With the proliferation of digital convergence, things people watch, read and listen 
today will be transformed into digital signals. Digital content creation will be a big 
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business opportunity. To cite but a few examples, digital newspapers and magazines, 
bookshops, CD shops, and photo shops are popular on the Intemet. The business 
mode of these content providers is that they create interesting contents to attract 
readers, and collect member fees from the reader and/or advertising income from the 
sponsors. It is just like operating a magazine. The publisher can have subscription 
fee income and advertising revenue. The beautiful thing about digital content creation 
is that the cost of production is low when compared with the traditional method. 
Small firms are equally good to operate so long as their contents are attractive. In 
Hong Kong, digital content creation is just in its starting point, there is still a large 
market for Chinese contents. 
The second category refers to the capacity to process, store or manipulate 
information. Search engines in the Internet is an example of intelligence service. 
Again, it can be a big business, just like Yahoo. We start to see Chinese search 
engines in Hong Kong, but their present scale is small and limited. Email service is 
another kind of intelligence service. Using computer capability, an email service 
provider stores the emails sent from subscribers and forward them to the recipients. 
On the other hand, it receives emails to the subscribers and store them for the 
subscribers' review. These email service providers have good source of advertising 
income as many people visit their homepages everyday. They could even afford to 
offer free email services. 
The third category refers to the collection and re-organisation of the first two 
categories of information in a way that is attractive to ultimate users. These service 
providers understand customers' needs and package the goods in a way that is 
attractive to them. We may call them "packagers. To give an example, a packager 
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may create a homepage for ladies. In this homepage, it is organized into different 
sections, like beauty, fashion, shopping, gardening, cooking, restaurants, novels, and 
others. In each section, it hyperlinks to relevant web sites. It is just like visiting a big 
shopping mall and you can get whatever you need inside. Again the major source of 
revenue is advertising income. 
Unlike Internet accesses, the provision of value added services does not 
necessarily depend on the provider's scale or scope. Instead, it is the understanding of 
customers' needs and creativity that matter. Small ISPs may be even more flexible, 
and outperform the larger ISPs in providing these value-added services. 
In fact, the term "ISP" will become more generalised, and will include all 
service providers who offer Internet related services or any kinds of service using 
Internet as a communication platform. As a result, any business entity that can be 
reached through Internet can be regarded as ISP. With the absence of entry barrier and 
yet high growth Internet traffic, myriads of competitors will enter the market. 
Competition is expected to be very keen, and competitive advantage will only rely on 
creativity and specialization. 
Integration and Alliances 
Telephone companies will have a tendency to vertically integrate to the 
Internet access sector. They want to do so because they would like to increase 
revenue source and create their own customers. With the introduction of competition 
of in both local and international telephone services, it is foreseen that the profitability 
will decrease. To maintain profitability, a new battlefield has to be explored. Through 
7 1 
integration, there will be synergy effect due to economies of scope. Thus, telephone 
companies will be eager to enter this market due to the expected growth of the Internet 
industry. 
Moreover, once the high investment of international telephone network is 
sunk, the strategy to create one's own customers will help keep competitors from 
stepping into the market of international telecommunications. Internet access 
providers are one of the large users of telephone networks in the long run. With the 
proliferation of the Internet, flourish of digital convergence and dramatic growth of 
the multi-media contents, the demand for bandwidth will rocket. Facing this big 
business opportunity, telephone companies are eager to enter the market. Hong Kong 
Telecom is a good example. Its establishment of IMS is a strategic move to enter the 
internet access market and secure its future market share in international traffic. 
For value added service providers, they have the incentive to integrate 
horizontally. They intend to do so because by bundling their services, they can attract 
more visitors and customers. For example, a free email service provider may integrate 
with a search engine provider, resulting in more people visiting and using the 
homepage, and thereby generates more advertising income from the sponsors. 
For packagers, they may want to form strategic alliances with content 
providers. Doing so, they can have a reliable source of supply and most importantly, 
they can access the best content. It is just like the newspaper industry, they have 
contracts with many freelance writers to provide reliable and interesting contents. 
However, "this does not require ownership of content, but it does suggest that 
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38 packager contracts or alliances with content providers will be critical." This is 
because content is vast and ever changing, so the best strategy is not to own the 
content but to find and collect the best content. 
�8 Bane, P.W., Bradley, S.P., Collins, D.J., "Winners and Losers: Industry Structure in the Converging 
World of Telecommunications, Computing, and Entertainment." Available on the Intemet at: 




The history of ISP industry in Hong Kong is short but interesting. In the 
chapters above, we can see how the Five Forces affected the profitability of this 
industry. With the low barrier of entry, the profitability of this industry remains low. 
To survive, firms, depending on their unique attributes, will choose strategies that 
gain competitive advantage. With the operation of the economic forces of 
economies of scale and scope, we expect that ISPs in the future will move towards 
specialization. That is, ISPs in the future will not provide a full range of services from 
Internet access to value added services. Instead, some of them will specialize in 
providing Internet access services and others will concentrate on value added services. 
Big firms and diversified firms will occupy the Internet access market while medium 
to small ones will compete for the value added service market. Those big firms 
providing Internet access will become IAPs, whereas ISPs will become more 




LIST OF INTERNET SERVICE PROVIDERS 
(quoted from OFTA information available at http://ofta.gov.hk/lic/licence/isp.html) 
Lic No. Licensee Licence Issue Date 
^ ~ ~ " Hong Kong Telecom CSL Ltd. 30/10/90 
063 BT (Hong Kong) Ltd. 20/05/91 
065 IBM China/Hong Kong Corporation 30/05/91 
074 KDD Telecomet Hong Kong Ltd. 18/05/92 
079 Global One Communications, Ltd. 13/05/91 
084 Motorola Aircommunications Ltd. 15/10/92 
093 Uniglobe Telecom (Far East) Ltd. 08/10/93 
110 HKNet Company Ltd. 11/10/94 
116 Global Link Information Services Ltd. 30/12/94 
118 Hong Kong Internet & Gateway Services Ltd. 07/03/95 
122 Citiwell Technologies Limited 10/03/95 
123 LinkAge Online Ltd. 11 /03/95 
124 Asia On-Line Limited 11 /03/95 
125 Internet Online Hong Kong Ltd. 13/03/95 
126 Global Information Networks Limited 14/03/95 
130 Hong Kong Star Internet Limited 04/04/95 
133 Vision Network Limited 12/04/95 
134 Huge Net Ltd. 18/04/95 
135 Internet Access Hong Kong Ltd. 24/04/95 
136 Inoac Software Ltd. 24/04/95 
137 Fourseas Telecom Limited 25/04/95 
139 Planet Technology (Hong Kong) Ltd. 02/05/95 
140 China Internet Corporation Ltd. 09/05/95 
141 HongKongLink Communications Limited 16/05/95 
144 NTT Data Corp 23/05/95 
148 Tiglion Consultancy Company Ltd. 23/06/95 
150 Great China Telecom Ltd. 03/07/95 
151 Asia Pacific CompuNet Ltd. 29/07/95 
152 Spider Net (HK) Ltd. 29/07/95 
154 Chevalier (Internet) Limited 02/08/95 
155 Houston Crest Company Limited 03/08/95 
156 Interserve Communication (HK) Ltd. 07/08/95 
158 Grandworld Technology Ltd. 15/08/95 
161 Hong Kong On-Line Service Ltd. 22/08/95 
162 ABC Communications Ltd. 22/08/95 
163 Hong Kong Supernet Ltd. 23/08/93 
165 Internet Solution Ltd. 25/08/95 
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Lic No. Licensee Licence Issue Date 
166 I-Wave Ltd. 30/08/95 
168 Byron Richfield Ltd 06/09/95 
169 SpeedNet Communications (HK) Ltd 13/09/95 
172 Chevas International Ltd 20/09/95 
176 Hongkong Standard Newspapers Ltd 28/09/95 
179 JOS Telecom 0 /B Jardine Matheson Co Ltd 04/10/95 
180 The Chinese University of Hong Kong 04/10/95 
184 Artogram Systems Ltd 31/10/95 
185 Jitong Email & Information Service Ltd 31/10/95 
186 Galaxy Link Limited 03/11/95 
191 Globalnet Telecommunications Int'l Ltd 20/11/95 
192 HK Communications Equipment Co Ltd 20/11/95 
193 Sing Tao Limited 25/11/95 
194 AT & T Easylink Service AsiayTacific Ltd 07/06/89 
195 Gateway Internet Limited 15/12/95 
196 The Internet Mail Box Office (International) Ltd 18/12/95 
197 Spark Express Limited 27/12/95 
203 AsiaNet (Hong Kong) Ltd. 02/02/96 
207 Topdomain Network Ltd. 26/02/96 
210 Asia Internet Holding Co. Ltd. 04/03/96 
212 CL Systems (Hong Kong) Ltd. 05/03/96 
213 Netfront Information Technology Ltd. 08/03/96 
214 Mei Ah Innoweb Co. Ltd. 11/03/96 
215 Infonet Corporation Ltd. 14/03/96 
216 Hong Kong Internet & Communication Ltd. 18/03/96 
219 Hong Kong Telecom IMS Ltd. 10/04/96 
220 Hi-Speed DataLink Co. Ltd. 16/04/96 
221 AsiaCom Network Ltd. 29/04/96 
225 Skywell Development Ltd. 21 /05/96 
226 Telecom Service Ltd. 23/05/96 
227 Net Fun Ltd. 28/05/96 
228 Worldlink Communications Ltd. 04/06/96 
229 Resources Link Network Ltd. 10/06/96 
231 Man Bond Communications Ltd. 24/06/96 
234 Data Internet Ltd. 28/06/96 
235 Powernet Co. Ltd. 28/06/96 
236 Pacific Regent International Ltd. 05/07/96 
238 Hutchison MultMedia Services Ltd. 25/07/96 
240 PeopleLink Internet Ltd. 05/08/96 
243 AAA Internet Ltd. 23/08/96 
244 Richmond Group Ltd. 28/08/96 
246 Sino Link Development Ltd. 29/08/96 
247 TC Net Co. Ltd. 29/08/96 
248 Super Citinet Co. Ltd. 02/09/96 
250 Image Technology International Ltd. 02/09/96 
251 Kannet Ltd. 03/09/96 
252 Advanced Net Technology Ltd. 04/09/96 
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Lic No. Licensee Licence Issue Date 
257 Rayes (HK) Telecom and Technology Ltd. 12/10/96 
259 Uniforce System Ltd. 31/10/96 
260 UUNET Hong Kong Ltd. 18/11/96 
261 Netsoft Ltd. 26/11/96 
263 VTech Computers Systems Limited 12/12/96 
264 Cyber Express Communication Limited 17/12/96 
267 Hostech Business Communications Network Ltd. 14/01/97 
270 G Net International Co. Ltd. 03/02/97 
274 Bartech (Int'l) Info. Network Ltd. 05/03/97 
275 Star Press Communications Limited 06/03/97 
276 Asia Internet Limited 11/03/97 
277 EDI Systems Services Limited 11/03/97 
278 Worldwide 800 Services (HK) Ltd 09/04/97 
279 Info Pro-Tech System Ltd 01 /05/97 
280 NTT (Hong Kong) Ltd 02/05/97 
281 Hong Kong Internet Ltd 02/05/97 
283 CariNet Ltd 13/05/97 
284 Channel Communication Ltd 14/05/97 
291 Aunet Corporation (HK) Ltd 03/06/97 
297 ITJ Intelligent Telecom Inc. 16/06/97 
300 Personal Communication Network Limited 20/06/97 
302 FIC Network Service (H.K.) Ltd 25/06/97 
304 Telia Asia Ltd 08/07/97 
305 Cyber Channel International Ltd 08/07/97 
309 Infocan Computer (Hong Kong) Ltd 18/07/97 
311 South China Morning Post Publishers Ltd 04/08/97 
312 Hong Kong Planet Communications Ltd 05/08/97 
314 Hong Kong World Wide Web Ltd 12/08/97 
315 China Telecom (Hong Kong) Ltd 14/08/97 
316 Mandarin Communications Ltd 21 /08/97 
318 Dynamic Datacom Ltd 05/09/97 
319 Sky Access Ltd 10/09/97 
324 Continental Internet & Data Services Ltd 30/09/97 
327 The Internet Buffet Ltd 13/10/97 
329 New Sky Internet Ltd 14/10/97 
330 Telhope Information Development Co. Ltd. 21/10/97 
331 Calmar Online Communications Ltd 21/10/97 
336 CompuServe Hong Kong Ltd 13/11/97 
338 Wanbao Telecom (H.K.) Co. Ltd 01/12/97 
341 Network Multimedia Enterprises Ltd 09/12/97 
343 Exa Company Limited 13/01/98 
Total no. ofLicences: 125 
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